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— (54) Title: PHENYLACETONITRILE DERIVATIVES AND HAIR TONICS AND EXTERNAL PREPARATIONS FOR SKIN 
CONTAINING THE DERIVATIVES 

3 (54)«b^(d*«5: -y ^-^TMb-Y-*) )^mm^xsz.ix^m-ti>m^n. BLtitn-mm 

(57) Abstract: Hair tonics containing as the active ingredient phenylace- 
tonitrile derivatives represented by the general formula (I) or pharmaceu- 
tically acceptable salts thereof: (I) [wherein R 1 and R 2 are each hydrogen, 
Ci.io alkyl, C 2 -io alkenyl, or C 2 .io acyl, orNR'R 2 may be a 3- to 7-membered 
heterocycle; R' is Ci. s alkyl; and R 4 , R 5 , and R 6 are each hydrogen or C,^ 
alkoxy]. The hair tonics of the invention are efficacious in accelerating the 
growth of human hair and in inhibiting and preventing hair loss by virtue 
of the specific phenylacetonitrile derivatives contained therein as the active 
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*V\ RniC^sT/V^S, R 4 , R 5 , R 6 {«^n7K^0^-X«C 1 _ 4 T/^=i 
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w m m 

#ffil§ltes 2 0 0 2^3^ 2 8 BH^mm^B^m^tiiBZ 0 02-92377 

?5't4^, <£>«*co{g;T^ >£)JgO#&!a§i!K i§^fc#><£>£/&& ^fc: J; 

(Dftmt tt(i, jkffDEit^ffl, ^PJWffl, ^^IS^fflx fetB-l4^/^>"^ffl> 
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(#|§g5jZ 8 -26942-5§-<k$B) , 2(lH)-t°y K^ff (#H¥8-20521^^) > NG-~ 

hn _ L _ T/V ,^-^ (#M5P7-3i6023^-^) , 

fl^ (#M 5 F7-316022^#) > f > K-/^^# (#^¥7-304736^^) 



(-^(1)^. R 1 . R 2 («n^tt7KmJl^. c,.^^^ C 2 _ l0 T^ 
R 3 C x _ 5 T/^/wXT-fc So 
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r 4 , r s , R 6 n*ti?ti7kmm*xtec t-tT^^ii-i/m&mir. ) 
*5sw©«^J^i*5v^■c, h= h y/w^^Tis— 19^(1-1) 



(— JjJ&Stt-l)** R l . R 2 fiBfIIS— «S:(I)03e«l^jiOT?feSo ) 



(-jk^(i)^, r 1 . R 2 f«tb^tt7K^jm^ c.-jor^i, c 8 _ 10 T/wr 

R 3 te:C 1 _ 6 T/i"¥/i'g-Cfc5o 

r 4 , r 5 , R 6 f«ti-ett7Km^x«c 1 _ 4 r^=^v^s^-ro ) 




(H) 




(I) 
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(-«5£(I-2)*, R 7 , R 8 l«n*ft7k5*]JI«^ C 1 _ 5 7/^/HXIiC 2 _ 5 7^ 
R 7 N R 8 ©^*td»— ^*s**JW-7-X»*p«^A'aE"T?*>S»^, finite C 2 _ s T/^/v£ 

NR 1 R 2 «3~7M<Z>1g^T'fcoT^«fcV\, fc*5, — l-*5^T, 
R\ R a fc*5lvC. C,.,o7^A«itt««»l-10©, »*U<tti~5 

R\ R 2 (c*3V^T, c 2 . 10 7^^H^(iitit>K«^ ^/jKfcfc— 
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y^y^K 7^!)n>f/K -<vyV/K h/^'l'/K ^X^^e-Y/^^^tf b 

fljiltf, T-tf^v^PL t°ny^ fc'^y^gL ^df^^^l/ 

W^St> *^fc°-<7^gt tf-<7v^iit> t°n-/Hi. 

U ^J^fi, ^^/K ^nfcVK >f y^fcT/K l-^f/^ok'/K 
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R\ R^SSl^C, C 1 ~ 5 ©Sif t < (tMt^T 

/UtcJU&ZM&Vs m*-t£. ^^/K yntVK -fy^PtVK :/?7K 1- 

^f/^atVK tert-^/K ^y^/K ^V^/K 1-;* ^VK^K 2-* 

G-zm-tzifemw 2-5 <D^fmummm^it7^m^M^^ m^r v /k * * y 
:©h> 0^ u< t°n y ^>-at, ^y s^at, */^* y varc*>3. 

NR 7 R 8 ^Jf^-r?,^7 i n^§^^(i> R\ R 8 ^^LTV^giifJj§^£^ 

W&m2 5 6 9 0 8 8#^#, mmW6 2- 1 6 7 7 5 2*^*, ^4-4 9 
5 3 8-%4km, #H¥3- 2 9 1 2 6 1 *45t«W*fcf4s *A> 9 sV J*Wffi&m** * h 

-fe hx h y /Vft^flcriSfe^tbTV^o <KM&&¥4 - 5 0 0 0 6 7 4Mtfctt8t 
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3?f?f) > - (OA 1 ) n-OA 2 [A 1 (iC 1 _ 4 T/^^^> A 2 teC l _ 4 T/W=¥/K n 

#^v\ :/h=¥v^ ^y^h^ sec-^h*v\ tert-^ h ^h^r^^b^ 
V, ^ h^V^i h^f-^m h^f-v^O „ 7i/^ ^ny/7x/df-i/ (0!l*.f*o-, 

tn^f/K MJ7/Pto^f;K h^^tP^f/K j,^ooxf/i/^) N jfc 
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;VT^J, sec-^/WT 5 / , tert-^/WT 5: y . ^^7? 

y> ^w^y, t^w^y, y^/vr^y, fw^y, ^rv/vr 
5:y, Kxv-^r^y. h v^f^^rx y , >7f^7^ y, ^^7 5 
y> ^dr^^^ywT s; y N ^fw^y, t^^fy^7?y, ytfv/vr 
-f="y;v7^y, ^a^r^y, K^w^y, Mj3^7^y, f 
h73 >wt ^ y \ = v/wr ^ y > ^dffny^T 5: y , =» s/viyr 5; y N 
t^^n^T^y, y-T-^v/Kr^y, Miravw^y*, rnf>®7M 

r^;, z?3l^jut ^ y > N-y ^-/wi-^^r $ y s N-y f^-N-^o twr ^ y 30 

3<:«e^ismm^*5^jf btbSo t'oi/^K t^yv^K ^*yy, 
3-, 4-*^f*5— r y^ryy/K 2-, 4-*fctt6-**ty!i^ 3-, 

4-*fctt5-> f VWy/K 2-, 4-£fcf25-.Y ^yU/K U 2. 3-*fcttl, 2, 4- 

hyr^y/K ih^^^h-^ h^yy/K 2-, s-sfcwa-try 2-, 4-*fctt5 
-t° y 5 >vk 3-*^»44- tr y *y y /k ^r?^/!)^, -y >- k y /use 

5^sms^.bT«> m%.&^v?^ {y^m, mm. a— k*w . c x _ 4 r 
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-CtSo U^tVXits *m&. *i\>*>?\>. */T/y Wf\s i^yMs 
7"n#*->\ Z?h*ciS, sec-^h*V, text-? 2-* Y**S 

^^/w (#J;ifc£y ^vv;vwfc~/K s C ^^/npT/v^ (#J 

;V7^/, sec-^/UT^y. tert-^/WT 5 J , ^VTvl/r 5 7 * ^^7^ 

y, ^f/w7$/, t^f/vr^^ y-A-r^y, f^/ursy*, mbr/v- 

,VT % y , i?xf/W7 S y , N-y f;WN-xf^T 5: y , N-y ^vV-N-^n fcVVT 5 y 
t§ 0 «Mi:03fBLfclMSS«3R l , R 2 % R\ R 8 te-tfE?£*^ii 9 T'fcSo * 

fi&flHEOflJffltt, tflRtf. Theodora W. Greene, Peter G. M. Wuts 
5 Protective Groups in Organic Synthesis^ Id t*£oT^J8s"{?# 
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= h y^(iii)^2-em^ p o^^ < bs/^^*T'ft:^(iv) £ u 1,3- 

fi, h/i^>, =Srv'U^O^ : #^'fli7Km> f f7t Ko77^ 1.4- 



M # * M « GtH'J26) 
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-3 — K^n^v, l-^P^-a-K/D/^, l-^n^E-3-^ n n 1,3- 
i^na^n^^ 1,3-^o^oa?:^ 1, 3-^3 — K^n/^^SrfflV^ vL irtfS 

T^So KJ&te, a§3t\ #M^by TMUbT-by*^ ^by^AT^ \?m<D 

^^(D^—T/^M. N,N-v?^f;V*MT^ K> N.N-v^fVVT-fe bT ^ b\ ^ 
f/l^;/^ -fk^^(iv) tl-^ n ct-3-3— K^n^^^t b U 9 AT S K#£T> 

t utji, ^jx.tfTk^b-^ b y tksms* y * a, h y * ^ y * 
a s b y y ? A^D&a&sfcsvMi^A-y ^ a^ 

#Hfc7Ki!t, rh7t Ko77^, 1, ^/^^ 

/Mg<7}TyW=*-/H^ N,F^f^A7 5 b\ N,N-^f/>7tb7^ b\ 
^^iM^/WcXsJvVT^ K<f©7 5 KSL T-feb— b'J/K *J*?-frXA'**i/\* 

N-^f;w7tf7^ K4«, fc-g-^Kv) £T^ *A#?£T, £i&a>fci8 

d^^tj&^fcftfettS (VI) t {C&m (I V) t £ £ it 5 - £ tc £ o T t> 
.X — i>> 2 
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* v vj*. mm-r t v sm* y mm^rn-r v y «7A, mm&m* y vj* 

* fc, (V) h\\&m (I-D 4r^J5Jci"S*ffitt^ A 3 \z.^rmtM%X%> 

ft? Zk&X-ZZ,, 



ft * *. ft tt (&WI26) 
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(V) t * J T>V*c;VT ^ V k ©SJCttfltrJ*©^* (v) £ T 5 ^ £ 
IMbJc** fh7t K°77^, " tvHS> ^ 

h y TKift^* y b y &s&# f h y ? 

4MVII) k£AtTA'*fl'&8lWLli y ^^^^Tx £iftA>fe38iftiiJn;:"CRJ££ , €r5 w 

tic j: 9 %m*m-rz> 0 
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(IV) (VIII) 




MeO. 





^ MeO. 




CHO 



Mei 



MeO 



(M) 



V) b (VIII) h V ^A7 5 K#£T. £ifia>fc38iffiiOn-TR/ft$**£.fc 

-o-ifv. ^^\y^<D^mmm^m, ^ h9tKo7?y, i,4-^ 
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\zj&Kxmt£ittiK&^&* m%ox;frbmm<nmffium<n&mxnt>tiz> 0 
mat, m*.&. rthytf, it&mno fcv^^ifcSra^u 

<fb£^(x) tr$>'k<DmKftT^/<t\z.£Z<k&®a-i)<D&f&te> zK*fb 

hvvj>.%:¥<DM7t%mteTiz.xmMist[,z>o mtvxrt. 
m<Dmmum<Dmmx?ifr>tiz>o M,ttmaz, m*.&, ^^/—/^^xit^moo 

m&bvxns w*.t*mm> *Mt**SK mm. v^wm^mmb^m. ~f 

pftyi, 9^>Wl. %&ts v»?ifcx -^W i'B&x iS^SL 

^b^(i)«> ^r^f^ffl^«^b^f*^v>^ N fttbfc^-ajHHaaiiwstt'fbf^ffl 

^>-tt^i:V>^S^^^^{S^ RMi^x HBaittltt^ffi 
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m^n%m<Dmm<gfc£^xm&fcfe£tiz>^i><n~?&z>ft> °- oi~20m 

g/cm 2 Sr^A— Amtc 9-0 -EU *^tt»llIt;:^tt-csafttc26*Xtt«fc*i-«- 
fc:b^R0W£l8£3axftv\&s, ilS«0. 0 0 1-2 011%, #£L<teO. 

mm. '<i/Y^>m&x**<nmmwmfrm-fbfrz>o 
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3V % -t^dF-a.^ ~vCtt4t>, 
hHaq^w^K, ^*/-/KSS«>tWSS0, W&RTfiZO&mfc. flBfcXJ*^ 

feftL ^l^— h#k l,3-/fU^!)3-/K KTA'Tals&RXfi J tto&0Ht* 

(1) ^5&ffct: h^fel^TO 

Keratinocyte-SFMi&ifc (Gibco BRL) V * > h SrS&Jn Lfcigifc£J!V\ 

X-MJfc&mm Lfc^> 0. 05% h y ^^WPBS(-) t?#BJteSr«l^ u «tt«F#«rfTofco 
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(2) ■fr^/l'G)*!*! 

HJfe0»l2 1 : 2-(3\4'-v ? /- h^-$/7*^W-2-W tVW 

H»!l2 2 : (A)- 2-(3\4'-v>y h^V7x^/U)-H V 

Hii£#!j2 3 : (#-2-(3\4'— hdf^i^-Z-^y/otVl- 
5-0 ^/K3-7< ^-ff-M 7^7 ]-^^ V= h y 

^JE-fbt h^%mii»^^iMKGM (H^tttMl, CC-3111) SrJBWCW * o ^ 
h Ul7 3\ 2470 till (20000cells/well) > 37^C"C1 0 Lfc G £-!7^ 
A-£Sfl£Jg±feKBM ( = 3t*63IS, CC-3101) T*1|hI^# bfc^, ^^/V&^AO bfcKBM 
fc£&Ut£kK:2B|WJg#Ufco C 3 H] thymidine (T^-Y^ • • 
^T^tt, TRK758. ^^20/zCi/ml) SrSSOtl U 3^37°CT^^ Lfc&, 0. 25% h 
y :/VWPBS(-)T'lfflJ!&£*iJ^U jt , 5*7 4fl'9 — (Watmanru GLC) -ktCftflfl&SrH] 
HXbfc 0 ^«^^^^^tu^^ofc[ 3 H]thymidine^SW7K^^*U^s 7 4 A> 

(4) m& 

ttfiH4^Si 9 &**&BH4*fJ8W* (KBM+dH 2 0) -C<D& «9 5:100% £ VX^fmt 



WO 03/082234 




PCT/JP03/03947 



« 1 







[ 3 H] thymidine^ 9 
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tmm 2 Ait h %&uMfommfe&t£&$*>& 

(1) MXft^mmmmmmvmm 

t h (omnmm^mK «t 9 a# bfc^&a* t mm bfcm^^^SB£ijoi& b 

fc^> lOOOunit/ml dispase + 0.2% collagenase £"atf Keratinocyte-SFM igife(Gi 
bcoBRL: 11965-011) *X\ 37°CX30 ft fflmm&m bfc^, fflttfcf (27G ) Gtfte&ffll^ 

bfcjgaM&OJtSfcW^fcfMtbT, gt«»JS:'&tPKeratinocyte-SFII»%^-C, explan 
t culture £fTofc 0 1 MP^^«<att^«ire£ frm&X\ &&&&& 

bfco tyay7/Wxy h^-CiiMbfcJNBia^, PBS(-)+0.05%trypsin -C37°CT*3 # 
MfelLfci, ^*^±OPBS (-) +0. l%trypsin inhibitor (Sigma) X*fcJfc&W±&1t 
. T&'bftM (1200rpm X 5min) i^X^Xm^mU bfc» leJJfcbfcfcM&SrPBSH I-?? 
MLfci, iS'frrfrit (I200rpm X 5min) lUot, fflHS&EUfcU ttHS^^SrtT 
ofc„ as^bytJHBiaSr-feyW-?^— II (^Tir hnvtt : ZCB-201 (100)) Sr/BV^T 

(2) :&f^*^fL®SiWJ&<&a&*l 

&mi>*b. (27G ) <D%*m^x, %$umft*mi*m$&.m,Txm.mu = 

^^-yVri-^^^^bfc^^ilfil^^tC^ebT, fet^PJfc^tf 1 0%FBS 
» DM EMtM(GibcoBRL:l 1965-092) ^-C, explant culture &ft^f' 0 i&*$3 2 
®r^^^m^^«^t^^T^tfe^^bfc 0 f^ay7^xy h^-Cit 
5ilbfc»^, PBS(-)+0.05%trypsin "WC"? 3 ^^Sbfc^, ##^Ji(DPBS(-) 
+0. l%trypsin inhibitor (Sigma) trSJ&Srffit it'fr#8l (1200rpm X 5min) \Z 

£iXm&&mtiL\s1to EHRbfcJNBIISS:, PBS(-)te?¥!tt»b;fc«, ii'L^Ht (1200rp 
m X 5min) K £^xmm*m^M<om$*'U<>tz. 0 MtfcttS:ir;W^*- 
II (*VT^ bnvlt : ZCB-201 (100)) £Jll>T> ttf*&JK*^JlflBrift#*:flV\ %U 

(3) *AX^«lfPO»3t 

±IE{Cj;9#^n^^fL0^^BJ!a^^ Type I collagen 3~hbfc7 5cm 2 
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mm 77^=>tf>, 10%FBS mi)U DMEM (GibcoBRL : 1 1965-092) *H6"C 3 EMKfW 
m (3 7°C, 5%C0 2 ) U -fe/W<^;&— II (^Ttho^lt: ZCB-201 (100) ) 
Sr^T. ttfr«*»fT*«rt!M*S:fTofc (DPc) „ 

±|BfcJ:»3#feHfcl0f^^*llll»te«:s Type I collagen =-Mfc7 5 
cm 2 ^7^^^^> Keratinocyte-SFM (GibcoBRL: 11965-011) W3@Iftfi 
(3 7°C, 5%C0 2 ) U -fc/W^ifc— II hn^± : ZCB-201 (100)) £ 

fflV^, «#£**^l*lirtft#*:f?ofc (ORSc) o 

?SlC*Sifc#LfcD P c *5«tT^OR S c SrffiRftU LfcKeratinocyte-SFIfl£ift-t*»= 
Keratinocyte-SFM (+)it±t&[Keratinocyte-SFMitJffilC, 5ng/raL_h>g^Sia^> 5 

M l/mL^^TS^ffi^^^bfc^wi^is:^^ to&ftmm&m^xzfr'e 

tL(D«^^^tfS«Lfeo &V>T% ^;JX^XOj»tf>£fflM;^£x 5 X 1 0 4 Cells/m 
1 tcMfiEtiK tK^T, lifoS^lfc. iS^bfc:«ffil®KeratinocyteSFM(+)i#«& 
80 m 1 T ^ 5: nyt;^^f h 7.7xD^ K9 6U7*V-h (Sumitomo Bate 
elit co., m ©#^x/KCj^t, 2 0Pfl*g# (3 7°C, 5%C0 2 ) U DPc 

(4) Wft^0tt^&tF&H£ffl£ • 

3£®^#J£^tfWilliam's E [10 /xg/ml h7^7x y lOng/ml W K 
aayl'f yy, lOjig/ml-fl';* U >\ lOng/ml sodium selenite ^^5^] ^ 80/i 
1 fo^7^/H-»U, 3 7°C. 5%C0 2 T"C% 2 B M£ kfcgfrHSrfTofc. 

^M£#J^William* s B(+)«F«lW\ ^ifegSaJSrlO^MX^O^M^mg^* / 
— /K^tfc^W ^William' s E(+)igitO. 2 %-3o$35#Pb-Cfa§!£bfc 0 #£o"C 
s #^^/V^^^S^^K^^^^, ^tb^ttlO- ,2 MXtilO- ,4 M, 

ittnyfn-yWilt, /K). 2 %Sr^t?William' s E(+)*£i&& 

80 M 1 SsAD bfc (^ * / — /KAftt-^ 0 . 1 %) o 

i&^&, T?^-^- (Biosource'.DALllOO) ^ Keratinocyte-SFMJ^^ William' 
s E(+)igifc*. Wtl, 2:1:1 (^ilt) tf>f>J^-e2S^ U 3 7 < CKMtf>*:^ 
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1 0 0 Ml fogjCt^t, ^»'J^fflSfe9 6K?U— h (Opaq 
ue Plate) (Coster : 3912) ty^MZft^L Ufc<> 

#^3iyK7?^3t3ftSS:, ®Jjg$t:S:5 4 4nnu f»S5 9 Onm^sS^Lfc. Labsys 
terns Fluoroskan II (* B #3KJ!g*fc) T?»l£U HMSS:** LTV^V^^ (*£*& 

^wgj* (%)=[«** mmmm (fintayhn-^) ]xioo 

: SMfcflSfc b (*H*rn?!ft* 10 2 
± : SV^*dSf8«> e>tt« (10 2 %£Ut 10 5 %*«f) 
+ : %}%:&m.#) IbtlZ (10 5 %£LL 110 %*^S) 
+ + : 3SV«^ftf)^S (1 1 0%U*Jtl 1 5%*^) 
+ + + : ^(Zl^V^m^fe^ttS (1 1 5%^_h) 
(5) 



4 


+ + + 


5 


+ 


6 


+ 


7 


+ 


8 


+ + 


9 


+ 


1 2 


+ 


1 5 


+ 


1 6 


+ 


1 7 


+ + 
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1 8 


+ + + 


2 4 


± 


2 5 


+ + 


2 6 


+ 


2 7 


+ 


2 8 


+ + 



^ttf^V&ZfttCo Jtg»J8, 17, 2 5Sr;2 8-C«« s l*^tl, 

mmm i 

2-(3\4'-v^ h^-^7^-/w)-2— r tvw5-^^^r$: y^o-^^- f u/kb 

I 



(1) 2-(3\ 4'-v^ h^V7xs^)-S-^f^fn= hy/^-frfifc 
3, 4-v^ h ^ v-Tir h =■ hV A-17. 70g (lOOmmol) StMtKt- h7t Kn7 7 WOOml 
U tK<^JI#Ts thy !)^T5 K4.68g (I20mmol) £##J VXffiM bfc 0 30 
2-^'n ; e^P^^14.76g (120mmol) £?ffiTU 60^MTFlB$ffl}f # 

T-TK-e^ufco *«yg*ips«3K"e*iaufc«^ u ^&^y#^ 

*?^Bvh^7^-Ci5««(U2- (3% 4'-^ hW* -AO -3-^ ^/v^ 
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^u~b!J/W7.8g (81mmol, 81%) £r#fc 0 

'H-NMR (5, CDC1 3 ) :1.05 (6H, d, ^6.6Hz), 2.00-2.15 (1H, m), 3.59 (1H, d, / 
=6.6Hz), 3.89 (3H, s), 3.90 (3H, s), 6.76-6.86 (3H, m). 

(2) 5^nP-2-(3',4'-^^ h =Sr zxl=-;V)-2-^( V 7x2 \?jV<<1/9 S~ h V fr(D 

2-(3\ 4'-v ? y hdr^^i^/^-S-^^/^^n— h y yWO. 16g (50mraol) £MtK h 
jV^^QmlK^M U *f#T, ^hy^^T^ K3.90g (lOOmmol) ^r^JUT^Pb 
fc„ 120 o C^T2B#raAPHft^U/t^, 80°CMr£PU l-^on-3-3-hVD/^15. 
33g (75mmol) £$&tJPU SO^T^I^jf # Lfc 0 JfJ|«3fc£?tifB^ ;**y-/V&'> 

^SrWifeU ^^r^y *W7^^nv hi/^^^f— «fc «9 ifitgi U 5-^ 
p n _ 2 -(3' j4 >-^ hdf-v-7^^/V)-2— T tV^^^^— h y^l2. 03g (41mm 

ol, 81%) £#fco 

'H-NMR (5, CDCI3) :0.82 (3H, d, ^=6.7Hz), 1.21 (3H, d, ^6.7Hz), 1.38-1.54 
(1H, m), 1.80-1.98 (1H, m), 2.00-2.30 (3H, m), 3.45-3.54 (2H, m), 3.89 (3H, 
s), 3.90 (3H, s), 6.82-6.96 (3H, m). 

(3) 2-(3\4'-> J y Y**/? x.~M-2r' ( y*)\s-*-*^-J\>T % J *<^9X/— V 

y 

5_^ cn _ 2 -(3» > 4'-v? 7 ( y**/? ^~?V)-2.->< y^Dt>^y^y= h y/no.40g 

(35mmol) J — /W50mltCi£ft? U y £^14. 50g (105mmol) , 30%y 

=f-)VT % ^CD* ? S-Jl>mWll8. OOg (175mraol) , 3 9 -ft"*- h V *? ^0. SOgSrAPX.*:^ 

it^u loor-^f^Jf^ ^^^ffT-e®5feb7i^. a?££@1^^-c* 

8%7fc®Hb"J- h y ^ivfc^^&tt^Stel-L*:^ ^ai^/^50mltC-C3[Elf4mU 

2-4 y :/n tVV-5-y ^/WT 5 h V A7. 36g (25mmol, 72%) Srftfco 

l H-NMR (6, CDCI3) :0.80 (3H, d, ^=6.5Hz), 1.20 (3H, d, >6.5Hz), 1.14-1.23 
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(1H, m), 1.54-1.61 (1H, m), 1.86-1.95 (1H, m), 2.08 (1H, sept, ^6. 5Hz), 2. 
14-2.22 (1H, m), 2.27 (1H, br-s), 2.37 (3H, s), 2.51-2.61 (2H, m), 3.88 (3H, 
s), 3.90 (3H, s), 6.83-6.6.87 (2H, m), 6.91-6.95 (1H, m). 

mmm2 

2 -(s\ 4'-v^ h * V!7 ^=.jV)-2-j V7v t°/U-5-[N-^ f;WN-(3-^ f/V^f^) T 




2-(3',4'-v^ hdr->7i^;V)-2-^ y^D^/W5-^W;/^^ M> A- 
2. 03g (7.0mmol) ^^^f^l'AT^ K7ral U #<$?;*7 i> * -M. 45g (10. 5mm 

ol) *MtL, ^fiT'lO^fflif^Lfc^ >f y^^/V-fn % Kl. 59g (10. 5mmol) & 

*U ^^^y^y^^^^cr^h^^^^-iCi^^U, 2-(3',4'-vO< 
*s7zc -2- A y -f n fcVV'-S- [N-p< f/WN- (3-^ *f- JV*7 *}- rV) T^/]-^^^^— 
h y /H. 84g (5. lraraol, 73%) £#fc 0 

'H-NMR (6, CDC1 3 ) . 0.80 (3H, d, ^=6.8Hz), 0.86 (3H, d, ^=6.8Hz), 0.87 (3H, 
d, ^6.8Hz), 1.10-1.19 (1H, m), 1.19 (3H, d, ^6.8Hz), 1.25-1.32 (2H, m), 1. 
46-1.57 (2H, m), 1.84 (1H, dt, ^4.4, 12.2Hz), 2.08 (3H, s), 2.03-2.34 (6H, 
m), 3.88 (3H, s), 3.89 (3H, s), 6.83-6.87 (2H, m), 6.91-6.95 (1H, m). 

mmm 3-10 
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R 2-l 




3 


-Me ' 


Mel 


4 


-Et 


EtBr 


5 


-77-Pr 


77-PrBr 


6 


-i-Pr 


/-PrBr 


7 


-/r-Bu 


73-BuBr 


8 


-i-Bu 


i-BuBr 


9 


-EtOEt 


EtOEtCl 


10 


-EtOEtOMe 


MeOEtOEtOMs 



£Jfc0!l3 

l H-NMR (5, CDC1 3 ) : 0. 79 (3H, d, ^6. 8Hz), 1.09-1.18 (1H, m), 1.20 (3H, d, / 
=6.8Hz), 1.49-1.57 (1H, m) 1.89 (1H, dt, ^=4.4, 12.8Hz), 2.09 (1H, sept, J± 
6.8Hz), 2.12 (6H, s), 2.08-2.21 (2H, m), 2.28 (1H, dt, J^12. 2, 7.3Hz), 3.89 
(3H, s), 3.89 (3H, s), 6.83-6.86 (2H, m), 6.92-6.96 (1H, m). 

l H-NMR (6, CDC1 3 ) : 0. 79 (3H, d, J^6.8Hz), 1.00 (3H, t, >6.8Hz), 1.11-1.20 
(1H, m) 1.19 (3H, d, f=6.8Rz), 1.50-1.58 (1H, m), 1.86 (1H, dt, >4. 4, 12.2 
Hz), 2.09 (3H, s), 2.03-2.16 (2H, ra), 2.21-2.37 (4H, ra), 3.89 (3H, s), 3.89 
(3H, s), 6.84-6.86 (2H, ra), 6.91-6.95 (1H, m). 
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'H-NMR (5, CDC1 3 ) :0.80 (3H, d, J^6.8Hz), 0.85 (3H, t, ^7.3Hz), 1.07-1.21 
(1H, ra) 1.19 (3H, d, ^6.8Hz), 1.36-1.57 (3H, ra), 1.85 (1H, dt, ^4.4, 12.7 
Hz), 2.09 (3H, s), 2.03-2.34 (6H, ra), 3.89 (3H, s), 3.89 (3H, s), 6.83-6.86 
(2H, ra), 6.91-6.96 (1H, m) . 

mmme, 

'H-NMR (5, CDCI3) :0.80 (3H, d, >6.8Hz), 0.93 (3H, d, ^6.3Hz), 0.94 (3H, 
d, ^6.3Hz), 1.06-1.18 (1H, m) 1.19 (3H, d, ^6.8Hz), 1.45-1.56 (1H, m), 1. 
86 (1H, dt, j^4.4, 12.7Hz), 2.03-2.15 (2H, ra), 2.06 (3H, s), 2.31 (3H, t, / 
=7.0Hz), 2.72 (1H, sept, J5=6. 3Hz) , 3.88 (3H, s), 3.89 (3H, s), 6.82-6.86 (2 
H, m), 6.92-6.94 (1H, ra). 

'H-NMR (6, CDCI3) :0.80 (3H, d, ^6.8Hz), 0.89 (3H, t, J^7.3Hz), 1.08-1.22 
(1H, m) 1.19 (3H, d, J^6.8Hz), 1.23-1.30 (2H, m), 1.33-1.43 (2H, m), 1.45-1. 
57 (1H, ra), 1.85 (1H, dt, ^=4.4, 12.7Hz), 2.03-2.34 (6H, m), 2.09 (3H, s) , 
3.88 (3H, s), 3.89(3H, s), 6.83-6.86 (2H, m), 6.91-6.94 (1H, m). 

mmms 

'H-NMR (5, CDCI3) :0.80 (3H, d, ^=6.8Hz), 0.85 (6H, t, J*=6.3Hz), 1.06-1.17 
(1H, m) 1.19 (3H, d, ^6.8Hz), 1.43-1.61 (1H, m), 1.68 (1H, sept, J^6.8Hz), 
1.86 (1H, dt, >4.4, 12.2Hz), 1.95 (2H, d, >7. 3Hz) , 2.05 (3H, s), 2.05-2. 
28 (4H, m), 3.89 (3H, s), 3.90 (3H, s), 6.83-6.87 (2H, ra), 6.91-6.95 (1H, 
ra). 

mmm9 

'H-NMR (6, CDCI3) :0.79 (3H, d, >6.8Hz), 1.08-1.19 (1H, m), 1.19 (3H, t, J 
=7.0Hz), 1.19 (3H, d, ^6.8Hz), 1.47-1.57 (1H, m), 1.87 (1H, dt, ^4.4, 12. 
2Hz), 2.03-2.15 (2H, m) , 2.16 (3H, s), 2.27-2.53 (4H, m), 3.44-3.50 (4H, m), 
3.89 (3H, s), 3.89 (3H, s), 6.82-6.86 (2H, m), 6.91-6.95 (1H, m). 

mmm 1 o 

'H-NMR (5, CDCI3) :0.79 (3H, d, J^6.8Hz), 1.10-1.19 (1H, ra) 1.19 (3H, d, J= 
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6.8Hz), 1.46-1.57 (1H, m), 1.86 (1H, dt, ^=4.4, 12. 7Hz), 2.07 (1H, sept, J± 

6.8Hz), 2.08-2.17 (1H, m). 2.15 (3H, s), 2.27-2.40 (2H, m), 2.43-2.56 (2H, 

m), 3.37 (3H, s), 3.50-3.59 (6H, m), 3.89 (3H, s), 3.89 (3H, s), 6.83-6.86 
(2H, m), 6.91-6.94 (1H, ra). 

nnm 1 1 

2-(3%4'-v ? p« h *ri/"7 x.=^jV)-2-4 y^°n tVl/-5-(N, N-v?xf;l/7 ^ 

=. h y /ko^ 




n p-2-(3\4'-v^ yW-2--r fcV^^^^= h V /W.OOg 

(3. 4ramol) £N, N-v?^ f;V*/VA7 51 KK*g#U &lfe;& ]} $ Al. 74g (12. 6raraol) , 
S^^vWT ^ XO. 92g (12. 6mmol) , 3 <Mfc-J- h y 05g§rADXL, 100 < CT*72^pW 

5£T-7kT-30i5fc#L*: o W^S SrlPSMST^i® bfc^, ^Sr®*b, ait£^y 
*W7^^P-7h^77^Ha«9lfii!U 2-(3\4'-v^ b=arv-7m^yP)-2- 
^ Vfxi tVW5-(N, N-v^^vVT ^ / )-s<^# b y /W. 08g (3. 3mmol, 96%) £ 

l H-NMR (6, CDC1 3 ) : 0. 80 (3H, d, ^6.8Hz), 0.95 (6H, t, ^7.0Hz), 1.08-1.21 
(1H, ra), 1.19 (3H, d, J*=6.8Hz), 1.45-1.57 (1H, m), 1.85 (1H, dt, J^4. 7, 12. 
8Hz), 2.03-2.15 (2H, ra), 2.32-2.49 (6H, m), 3.89 (3H, s), 3.89 (3H, s), 6.8 
3-6.86 (2H, m), 6.91-6.95 (1H, m). 

mmm 1 2 ~ 1 8 



WO 03/082234 



29 



PCT/JP03/03947 



« 3 
N. R 1-1 



12 -n-Pr /?-Pr 2 NH 

13 -i-Pr i-Pr 2 NH 

14 -77-Bu /r-BujiNH 

15 -j'-Bu i-Bu 2 NH 



« 4 




-O h O 

-O h O 




Hl£0!ll 2~ 1 8 ©'H-NMR^^ ii/V-yy M£&TIBlWt*o 



WO 03/082234 




PCT/JP03/03947 



mmm 1 2 

l H-NMR (S, CDCI3) :0.80 (3H, d, >6.8Hz), 0.83 (6H, t, J±l. 3Hz), 1.06-1.17 
(1H, m), 1.19 (3H, d, ^6.8Hz), 1.31-1.54 (5H, m), 1.83 (1H, dt, ^4.4, 12. 
8Hz), 2.07 (1H, sept, .7=6. 8Hz), 2.08-2.16 (1H, ra), 2.24 (2H, t, J*=7.3Hz), 2. 
25 (2H, t, ^=7. 3Hz), 2.34 (2H, t, ^6. 8Hz), 3.89 (3H, s), 3.90 (3H, s), 6.8 
3-6.87 (2H, ra), 6.91-6.94 (1H, m). 

MMM l 3 

l H-NMR (5, CDC1 3 ) : 0. 80 (3H, d, ^6.8Hz), 0.93 (6H, d, ^=6.3Hz), 0.93 (6H, 
d, ^=6. 3Hz), 1.01-1.13 (1H, m), 1.18 (3H, d, ^6.8Hz), 1.36-1.50 (1H, m), 1. 
84 (1H, dt, J^4.4, 12. 7Hz), 2.06 (1H, sept, J±6. 8Hz), 2.07-2.16 (1H, m) , 2. 
26-2.45 (2H, ra) , 2.82-2.96 (2H, m), 3.88 (3H, s), 3.89 (3H, s), 6.82-6.86 
(2H, m), 6.91-6.94 (1H, ra) . 

mmm 1 4 

'H-NMR (6, CDCI3) :0.80 (3H, d, ^6. 8Hz), 0.88 (6H, t, ^7. 3Hz), 1.06-1.38 
(9H, m), 1.19 (3H, d, J=6. 8Hz), 1.42-1.54 (1H, ra), 1.78-1.86 (1H, m), 2.04- 
2.17 (2H, ra), 2.21-2.39 (6H, m), 3.88 (3H, s), 3.90 (3H, s), 6.83-6.87 (2H, 
m), 6.91-6.94 (1H, m). 

mmm 1 5 

'H-NMR (8, CDCI3) :0.80 (3H, d, ^6.8Hz), 0.83 (6H, d, ^6. 3Hz), 0.85 (6H, 
d, J=6. 3Hz), 0.99-1.11 (1H, m), 1.19 (3H, d, ^6.8Hz), 1.38-1.51 (1H, m), 1. 
57-1.68 (2H, ra), 1.80 (1H, dt, ^4.4, 12. 2Hz), 1.90-2.00 (4H, m), 2.08 (1H, 
sept, ^=6. 8Hz) , 2. 18-2. 27 (3H, m), 3.89 (3H, s), 3.90 (3H, s), 6.83-6.87 
(2H, m), 6.90-6.94 (1H, m). 

mmm 1 6 

'H-NMR (8, CDCI3) :0.79 (3H, d, ^6.8Hz), 1.11-1.25 (1H, m), 1.20 (3H, d, / 
=6.8Hz), 1.51-1.64 (1H, m), 1.68-1.80 (4H, ra), 1.89 (1H, dt, ^=4.4, 12.8Hz), 
2.08 (1H, sept, ^6. 8Hz), 2.15 (1H, dt, ^4.4, 13. 1Hz), 2.28-2.51 (6H, m), 
3.89 (3H, s), 3.89 (3H, s), 6.82-6.87 (2H, m), 6.91-6.96 (1H, m). 
1 7 
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l H-NMR (6, CDC1 3 ) :0.79 (3H, d, ^6.8Hz), 1.10-1.20 (1H, m), 1.19 (3H, d, J 
=6.8Hz), 1.36-1.43 (2H, m), 1.46-1.62 (5H, m), 1.83 (1H, dt, ^=4.4, 12.8Hz), 
2.04-2.14 (2H, m), 2.16-2.32 (6H, m), 3.89 (3H, s), 3.89 (3H, s), 6.82-6.8 
5 (2H, m), 6.90-6.94 (1H, m). 

mmm 1 8 

•H-NMR (8, CDCI3) : 0. 79 (3H, d, J=6. 8Hz), 1.09-1.20 (1H, m), 1.19 (3H, d, / 
=6.8Hz), 1.46-1.63 (9H, m), 1.86 (1H, dt, ^4.4, 12.3Hz), 2.02-2.16 (2H, m), 
2.35-2.58 (6H, m), 3.89 (3H, s) , 4.00 (3H, s), 6.82-6.87 (2H, ra), 6.91-6.9 
4 (1H, m). 

mmm 1 9 

Ot)-2-(3\4'-^ Y**s~7 ^~>V}-1-4 y^P t>-5-^ f ^7 ? /^^^ ^= b V 

2-(3\4'-v ? y h*Z/7^=-M-2-4 y^c h 
5. 80g (20. Ommol) y^n/^y «- A-50ml f^fi? U lf#T. i?-p-h;^*4 /H)- 
?g^7.73g (20. Ommol) &*P;tfCo M^-2OtT*10^t, ^ffi Lfc*£iil£ 

U iSii:2#| a ^W»fl'f y^i3^y-7Hce?S$-frgfe#Ufc 0 6SiJbfc^ 

l&Jf £l^fr^T^;£®ffeU 7K50ml^P^^{C, 7K^T48%7K^fc:^ h ^ ? A» 
?fclOml£Jq?U 105>ram#bfc o K^^^^/W00ral-e2HIttttib^, TKt?* 

h^7y^-{-<t9»Mbfco flMKLfcfco&.'i' yyn^y— A-20miKigft?u 

T% v^- p -h/U^/WL-?@^2.90g (7.5mmol) ZMtto ^^-20^-^1 0 b 

tJk. ^ffiLfc^ifi&^&u (^>-2-(3',4'-^y h^^y*^)-2-^ yy'nfcvu- 

5- J ^/UT ^ / V= b y /KOv?-p- Y/V^r^ /WL-?l^^i&3. 57g (26%. 

^(-)69.0 (C=l. 0, abs. EtOH) ) £#fc 0 

VT^UTf'r-m.Slg (5.3mmol) }C7K20ml^PX., 7K?^T48%7Km^ b V V 
A^4ml^*P^, 10^mmWVtc o @1^^50ml^2[Htfli3ttiU (#-2-(3\ 4'-v?y 

h^i/ya=:zi/U)-2— f yy'n tVW-5-y ^ y V— b y /M.45g (5. Oramol, 

25%) &#fc 0 
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'H-NMR (5, CDC1 3 ) : 0. 80 (3H, d, ^=6.5Hz), 1.20 (3H, d, ^6. 5Hz), 1.14-1.23 
(1H, m), 1.54-1.61 (1H, m), 1.86-1.95 (1H, m), 2.08 (1H, sept, ^6.5Hz), 2. 
14-2.22 (1H, ra), 2.27 (1H, br-s), 2.37 (3H, s), 2.51-2.61 (2H, ra), 3.88 (3H, 
s), 3.90 (3H, s), 6.83-6.6.87 (2H, m), 6.91-6.95 (1H, m). 

mmm 2 0 

($-2-(3\ 4'-v ? 7 h*i/7 ^~M-2-J y^ci £VV-5-[N-7 ^/W-N-(3-7 f-As-f*? 

(A)-2-(3*,4'-^7 Y**/7 ^~)V)-2-4 yfu t>-5-^ fvVT ^ 7 h 
y /W. 45g (5. Ommol) £^7 f^*^A7 5: KSmlKli&flF U J^Ife* U ?*0. 83g (6. 
Ommol) M.-C10#ffilt#Lfc«. ^fy^f/V/n^ F0.91g (6. Ommol) 

£#Px. s £»T?l6l$rai«#Lfc. «*KS:«JET-ee*b, MlrWn^^^i 

tau, tpm^tzz* x-^x-m^ ufc 0 *«ijisrips««-c*aufc*, 

S*U Si^v'^W7A^t3^h^77^-|Cj:9)fllU (A)-2-(3\4'- 
v 5 7 h * 7 ^ ~ M -2-4 fcVv-5- [^f-/K3-> f/w^f/V') 7 5/ ]-^^ 

^- h y /WO. 81g (2. 2mraol, 44%) £#7c a 

'H-NMR ( 6 , CDC1 3 ) : 0. 80 (3H, d, ^=6. 8Hz) , 0. 86 (3H, d, >6. 8Hz) , 0. 87 (3H, 
d, >6.8Hz), 1.10-1.19 (1H, m), 1.19 (3H, d, >6.8Hz), 1.25-1.32 (2H, m), 1. 
46-1.57 (2H, m), 1.84 (1H, dt, J=\. 4, 12.2Hz), 2.08 (3H, s), 2.03-2.34 (6H, 
m), 3.88 (3H, s), 3.89 (3H, s), 6.83-6.87 (2H, m) , 6. 91-6. 95 (1H, m). 

2 1 

2 -( 3 . | 4'-^7 h *ri/-7 fcVU-5-[N-7 f-jV-Vr (3-7 f-JV^^jV) T 

2- (3', 4'-^7 Y*c*/7zc ~JV) -2— < Vfv- tVW-5- [N-7 f^-N- (3-7 ^^A-) 
T% y]-^.^?^^ h y/M.84g (5. lmmol) $zi?**cV- ^2m\\Z.%&M U zlciftl^ 4N 
^m-^^^^^2ml«r*P^T5^rait^bfCo h^V*»UT2- 
(3', 4'-^7 h^'>7i^)-2->C 7 fc°/W5-[N-7 5VW-N-(3-7 f/^^)7 5 
/ h y /P:&g£&2. 02g (5. lmmol, quant. ) £#fc 0 
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l H-NMR (5, DMS0-d 6 ) : 0. 70 (3H, d, ^6.8Hz), 0.81-0.87 (6H, m), 1.08-1.20 (3 
H, m), 1.18-1.32 (1H, m), 1.39-1.65 (4H, m), 2.06-2.26 (3H, m), 2.53-2.60 

(3H, ra), 2.81-3.13 (4H, m), 3.76 (3H, s), 3.80 (3H, s), 6.93-7.00 (3H, m), 

10.44-10.55 (1H, m). 

mmm 2 2 

($-2- (3', 4'-v ? 7 h*is7^~M-2— ( VZfn tVU-5-7 ^A-T ^ / h V 

(#-2-(3\ 4'-v^ y**s~7^=-fr)-2-<4 yyn t>-5-^ f /VT 5 y^^^ h 
y^870mg (3.0raraol) V2ml^ft?U 7K^T, ^Ifc-i^^l^^l. 

;isZL-^Mz.mMV. -2O < C-ei0»Bb"C«fWUfc3feS*6«i-t-Swi:fcJ;?). 
2 _ (3^4'-^ bdri/7^^W-2-^r y / o t°/W5-^ f /I'T 5 7 y= h V 

®^854mg (2.6mmol, 87%) &#fc 0 

'H-NMR (S, DMS0-d 6 ) : 0. 69 (3H, d, ^6.3Hz), 1.11 (3H, d, >6.3Hz), 1.13-1.2 
4 (1H, m), 1.49-1.57 (1H, m), 2.09-2.17 (2H, ra) , 2.20 (1H, sept, ^=6. 3Hz), 
2.42 (3H, s). 2.75-2.90 (2H, ra), 3.76 (3H, s), 3.79(3H, s) , 6.91-7.00 (3H, 
m), 8.85 (2H, br-s). 

mmm 2 3 

05)-2-(3\4'-^ b*^7 ^=-;V)-2-^( V^fn fcVW-5-[N-7 (3-7 ^^zf^ 

W-2-(r, 4'-^7 b **S7 V~7v. t°/W5-[N-7 3vWK3-7 ^/V^ 

/~\-s<>? V— V V A807mg(2. 2mmol) & v^^lf^ml U 7k?nT> 

4N^-> ? ^-^^^^lml^DX.T5^^#Ufc: 0 ^@*m> h^^**tt 
(#-2-(3\ 4'-v ? 7 h ^^7^=A)-2-^ 7 tVl— 5-[N-7 *7Hf-<3-* 
/^T^/]-^^^ h y /l^g£:&885mg (2. 2mraol, quant. ) £r#fc 0 
. 'H-NMR (6, DMS0-d 6 ) : 0. 70 (3H, d, >6.8Hz), 0.81-0.87 (6H, ra), 1.08-1.20 (3 
H, m), 1.18-1.32 (1H, ra), 1.39-1.65 (4H, m), 2.06-2.26 (3H, ra), 2.53-2.60 
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(3H, m), 2.81-3.13 (4H, m), 3.76 (3H, s), 3.80 (3H, s), 6.93-7.00 (3H, m), 
10. 44-10. 55 (1H, m) . 

mmm 2 4 

2- (3' ,4'-v^ Y**S7 z*~;V)-2-y( V 7°v fcVU-5-^/V^ ]) Is-A'-J A"<>f S S 



•H-NMR (5, CDCI3) :0.80 (3H, d, ^=6.8Hz), 1.11-1.19 (1H, ra), 1.20 (3H, d, J 
=6.8Hz), 1.50-1.61 (1H, ra), 1.87 (1H, dt, ^=4. 4, 12.9Hz), 2.08 (1H, sept, J 
=6.8Hz), 2.10-2.19 (1H, m), 2.25-2.35 (6H, ra), 3.66 (4H, t, ^4. 8Hz) , 3.89 
(3H, s), 3.89 (3H, s), 6.82-6.86 (2H, m), 6. 90-6. 93 (1H, ra). 

MMffl 2 5 

2-(3',4*-v ? ^ h+C/7x^l/)-2->f y^n t o /V-5-t 0 P— 0^>9l^=^ 



5-? n ci -2- (3', 4'-v^ h *is7*=-/l')-2-<{ V 7 v K t\"*>V 9 ^ ~ V V /W. 00g 
(3.4mraol) ^N,N-^^WM7 5 K»C»tfU # V V J*t-zf h*is K0. 62g(5. 5 
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mmol) > k°n — /M). 37g (5. 5mmol) , h V * (3, T % ^0. 18g (0. 5 

5romolK 3 Y V !7 -k0. OSgfcAPx., 4 S$miXti&MtiL bfc 0 8#l«:&ftJBETT?9* 

J-^XymmV. ^Ste^0.92g(2.8inmol, 83%) £#fc 0 

'H-NMR (5, CDC1 3 ) : 0. 76 (3H, d, ^6.8Hz), 1.15 (3H, d, ^=6. 8Hz), 1.39-1.51 
(1H, m), 1.66 (1H, dt, ^=4.4, 12.8Hz), 1.78-1.89 (1H, m) , 2.00 (1H, sept, / 
=6.8Hz), 2.02-2.11 (1H, m), 3.72-3.79 (1H, m), 3.84(3H, s), 3.88 (3H, s), 3. 
86-3.94 (1H, m), 6.10-6.12 (2H, in), 6.52-6.54 (2H, m) , 6.68 (1H, d, J=2. OH 
z), 6.81-6.88 (2H, m). 

mmw 2 6 

2-(3',4'-v^ h*i/7s^)-6->f 5 ^'/-/U-lW^-2->f V^o bTA^iy^ 



'H-NMR (6, CDC1 3 ) :0.77 (3H, d, ^=6.8Hz), 1.16 (3H, d, ^6.8Hz), 1.41-1.53 
(1H, in), 1.65 (1H, dt, ^=4.4, 12.8Hz), 1.82-1.93 (1H, m) , 2.00 (1H, sept, J 
=6.8Hz), 2.03-2.12 (1H, m), 3.85(3H, s), 3.89 (3H, s), 3.83-3.98 (2H, m), 6. 
70 (1H, s), 6.77 (1H, s), 6.84 (1H, s) , 6.84 (1H, s), 7.05( 1H, s) , 7,39 
(1H, m). 




mmm 2 7 
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l H-NMR (6, CDC1 3 ) : 0. 77 (3H, d, ^6.8Hz), 1.15 (3H, d, ^6.8Hz), 1.53-1.65 
(1H, ra), 1.77 (1H, dt, ^=4.4, 12.7Hz), 1.84-1.96 (1H, m), 2.01 (1H, sept, J 
=6.8Hz), 2.11 (1H, dt, >4.0, 13.2Hz), 3.85 (3H, s), 3.88(3H, s), 4.06-4.15 
(2H, m), 6.23-6.24 (1H, ra), 6.71-6.72 (1H, m), 6.81-6.88 (2H, m), 7.28-7.3 
0 (1H, ra) , 7.45-7.47 (1H, ra). 

2 8 

2-(3',4'-^ h^v^cc— jV)-2-y( y^n fc°/V-5-[N-y f /V-N-(n-^yf^) T 




•H-NMR (8, CDC1 3 ) :0.80 (3H, d, >6.8Hz), 0.88 (3H, t, ^7.3Hz), 1.08-1.44 
(7H, ra), 1.19 (3H, d, ^6.8Hz), 1.47-1.56 (1H, m), 1.84 (1H, dt, ^=4.4, 12. 
2Hz), 2.08 (3H, s), 2.04-2.31 (6H, m), 3.88 (3H, s), 3.89 (3H, s), 6.83-6.8 
7 (2H, m), 6.91-6.95 (1H, m). 
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2 9 ~ 3 3 



« 5 






R 2 " 2 




29 


-ter£-Bu 


ter*-BuBr 


30 


-sec-Bu 


sec-BuBr 


31 


-sec-Pen 


CH 3 CH 2 CH 2 CH(Br)CH 3 


32 


-.neo-Pen 


CH 3 C(CH 3 ) 2 CH 2 Br 


33 


-1-Ethylpropyl 


CH 3 CH 2 CH(Br)CH 2 CH 3 



3 4 ~ 4 6 

#5, 
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R 2-3 




34 . 


-n-Pr 


/7-PrBr 


35 


-i-Pr 


i-PrBr 


36 


-yj-Bu 


yj-BuBr 


37 


-i-Bu 


i'-BuBr 


38 


-zj-Pen 


/r-PenBr 


39 


-i-Pen 


j-PenBr 


40 


-EtOEt 


EtOEtCl 


41 


-EtOEtOMe 


MeOEtOEtOMs 


42 


-tert-Bu 


tert-BuBr 


43 


-sec-Bu 


sec-BuBr 


44 


-sec-Pen 


CH 3 CH 2 CH 2 CH(Br)CH 3 


45 


-neo-Pen 


CH 3 C(CH 3 ) 2 CH 2 Br 


46 


-1-Ethylpropyl 


CH 3 CH 2 CH(Br)CH 2 CH 3 



MMM 47-58 

T ^ i/^rfflv^6 ^. £ ic: J; 9 2-(3', 4'-i?^ ^7*=/u)-2-^ fcfVv-5-yn f 

b y jv<Dft*> v K*4k&y>izm\,\ y^^^n ^ Font? icris 
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R 2 " 4 




47 


-i-Pr 


i-PrBr 


48 


-yj-Bu 


/j-BuBr 


49 


-i-Bu 


i-BuBr 


50 


-/7-Pen 


/i-PenBr 


51 


-i-Pen 


i-PenBr 


52 


-EtOEt 


EtOEtCl 


53 


-EtOEtOMe 


MeOEtOEtOMs 


54 


- tert-Bu 


farHBuBr 


55 


-sec-Bu 


sec-BuBr 


56 


-sec-Pen 


CH 3 CH 2 CH 2 CH(Br)CH 3 


57 


-neq-Pen 


CH 3 C(CH 3 ) 2 CH 2 Br 


58 


-1-Ethylpropyl 


CH 3 CH 2 CH(Br)CH 2 CH 3 



mmm 5 9 ~ 6 9 

mmm 2 masi^-©*. 4'-v?y h*^y ^^)-2— r yy°ci tvv-s-y ^ y 

h ]) /WttfrQ te*ft;#4to«r/flV\ y-O'fvK/n ^ KOftt>0 {-Tie 
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D2-S 

K 




59 


-/HBu 


r-i DiiDy 


60 


-i-Bu 


j — ouor 


61 


-/3-Pen 


77-PenBr 


62 


-i-Pen 


i-PenBr 


63 


. -EtOEt 


EtOEtCl 


64 


-EtOEtOMe 


MeOEtOEtOMs 


65 


- ter t-Bu 


ter^BuBr 


66 




sec-BuBr 


67 


-,sec-Pen 


CH 3 CH 2 CH 2 CH(Br)CH 3 


68 


-/700-Pen 


CH 3 C(CH 3 ) 2 CH 2 Br 


69 


-1-Ethylpropyl 


CH 3 CH 2 CH(Br)CH 2 CH 3 



mMm 70-79 

Mmmi (3) ^43v^t30%^^-/vt^ y©^ * y — /v^i&ottfc 9 Kn-zf^^r 

^trfflv^r 9 5-^/vT5 y-2-(3\4'-^y h3->y ^~/v)-2— f y^o 
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* -fife #11 


R2-6 


7/^^9^ K 


70 


-j-Bu 

J. UU 


i-BuBr 


71 


-yr-Pen 


/r-PenBr 


72 


-i-Pen 


i-PenBr 


73 


-EtOEt 


EtOEtCl 


74 


-EtOEtOMe 


MeOEtOEtOMs 


75 


- tert-Bu 


tert-BvBr 


76 


-sec-Bu . 


sec-BuBr 


77 


-sec-Pen 


CH 3 CH 2 CH 2 CH(Br)CH 3 


78 


-near-Pen 


CH 3 C(CH 3 ) 2 CH 2 Br 


79 


-1-Ethylpropyl 


CH 3 CH 2 CH(Br)CH 2 CH 3 



mt&m 8 o ~ 8 8 

HIS-W 2 fc:|8V*"C2- (3', 4'-^ h^fi/7x^)-2-^f y 7"n ^ y 

^1 0O7^/WN7>f KSrttffl-rSw^tcj; «9 , HJ60II8 0~8 8 <Z>{fc^3r#6o 
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R 2 " 7 




80 


-^-Pen 


. yj-PenBr 


81 


-/-Pen 


, i-PenBr 


82 


-EtOEt 


EtOEtCl 


83 


-EtOEtOMe. 


MeOEtOEtOMs 


84 


.- ter t-Bu 


tert-Bi&r 


85 


-sec-Bu, 


. sec-BvBr 


86 


-sec-Pen 


CH 3 CHjCH 2 CH(Br)CH 3 


87 


-neo-Pen 


CH3C(CH 3 )2CH 3 Br 


88 


-1-Ethylpropyl 


CHaCHaCHCBrKH^Ha 



mmm 8 9 ~ 9 7 
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R 2-8 
IV 




89 


-i-Pen 


2-PenBr 


90 


-yHPen 


/HPenBr 


91 


-EtOEt 


EtOEtCl 


92 


-EtOEtOMe 


MeOEtOEtOMs 


93 


-tert-Bu 


tar*-BuBr 


94 


-sec-Bu 


sec-BuBr 


95 


-sec-Pen 


. CH 3 CH 2 CH 2 CH(Br)CH 3 


96 


-neo-Pen 


CH 3 C(CH 3 ) 2 CH 2 Br 


97 


-1-Ethylpropyl 


CH 3 CH 2 CH(Br)CH 2 CH 3 



mMM 9 8-10 4 

1 ( 3 ) id*3V 30%* f;W7 ? :/<£>y 9 / — /I^ftoft*? 19 m tert-^f^^ 
rSV&JB^SwfclCfct) S-tertrZf^/UT ^ y-2-(3\ 4'-S^ h=3f^7xr:/W)-2- 

H»j2^^ov>-c2-(3 > ,4 , -v J y h^v-7*^/v)-2— r yr^o f-/vr ^ y 
^<^^ h y /KDf^fe t? (^<b^ : S:fflv>, >r y^yfy^n K^ftfc 9 (-tie 
mi 2©r/^/^7^ K^ws^Ha 19, nw!i9 8~i 0 4©^r# 

•So 
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mmm 


R 2 " 9 




98 


- tert-Bu 


tert-BuBv 


99 


-EtOEt 


EtOEtCl 


100 


-EtOEtOMe 


MeOEtOEtOMs 


101 


-sec-Bu 


sec-BuBr 


102 


-sec-Pen 


CH 3 CH 2 CH 2 CH(Br)CH 3 


103 


-neo-Pen 


CH 3 C(CH 3 ) 2 CH 2 Br 


104 


-1-Ethylpropyl 


CH 3 CH 2 CH(Br)CH 2 CH 3 



MMM 10 5—110 

T^^^m^^^t^X^O 5 J -2- (3% 4'-v^ h >7 ^ = AO -2-^T 

||$£M2f£:i3<^T2-(3\4'-^ h^^yrc^^)-2-^ y^n fcVW-5-y 5vl^T S V 
^1 3©7/^/^7^ K£Hgffl-r5-<b^£ 9, MMm 1 0 5~l 1 0<D\t&m*: 
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= R2-10 




105 


-sec-Bu 


sec-BuBr 


106 


-EtOEt 


EtOEtCl 


107 


-EtOEtOMe 


MeOEtOEtOMs 


108 


-"■sec-Pen 


CH 3 CH 2 CH 2 CH(Br)CH 3 


109 


-neo-Pen 


CH 3 C(CH 3 ) 2 CH 2 Br 


110 


-1-Ethylpropyl 


CH 3 CH 2 CH(Br)CH 2 CH 3 



mMm iii~ii5 

t)2-(3\4'-v^ V*->7*-~M-2-' ( y^ntVV-5-(l" 

2 K*5V^T2- (3', 4'- h*^7i ~/W)-2-^ V/p fc°A--5-^ ^ / 

^14 ©7^^/w>7-f K<H£JB"f-<5 w £ \z. £ , 3Hffe0>J 111-115 <D<K&to& 
#5o 
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X 4 




mmm 


R 2 " 11 




in 


-sec-Pen 


CH 3 CH 2 CH 2 CH(Br)CH 3 


112 


-EtOEt 


EtOEtCl . 


113 


-EtOEtOMe 


MeOEtOEtOMs 


114 


-neo-Pen 


CH 3 C(CH 3 ) 2 CH 2 Br 


115 


-1-Ethylpropyl 


CH 3 CH 2 CH(Br)CH 2 CH 3 



mmm 1 1 6 ~ 1 1 9 

MMffli (3) i:::}o^T30%p< ^/kt s; ^<d* ^m&<Di-tt>y i^^r^O'f- 
/P7 5; ^£fflV>5 r t <fc «9 2-(3', 4'-v^ h * cx^/W)-5-(2", 2"-^7< 

^»!)2ic:*3V>T2-(3',4'-v J y h * ^~/^)-2— < V f/W7 ^ 7 

3c l 5©7;^/WN7^f K^ffi-rS-^l'J: <9> ^»!ll 1.6 — 1 1 9 <7Xfc-£*4£i£: 
#5. 



WO 03/082234 




PCT/JP03/03947 



116 -neo-?en CH 3 C (CH 3 ) 2 CH 2 Br 

117 -EtOEt EtOEtCl 

118 -EtOEtOMe MeOEtOEtOMs 

119 -1-Ethylpropyl CHaCHgCH (Br) CH 2 CH 3 



•gmm 120-122 

>-£ffiV^ - £ £ 9 2- (3', 4'-^t< h ^^-/W-S-a"-^/^* fcVWT 
|life0ij2^:fc5^T2-(3\4'-i^ h ^=:/V)-2— ( tVW5-^^7?/ 

h y/v(DRfr<o izwk<&m&mi<\ ^y^yf/^p^; koi^^m-tie 

^1 6©7^Wn7^ K£Gtffli-$-£&-£tK HJfeMi 20-12 2<zMb^£ 
#5„ 
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V 


Y EtN y Et 












R 2 " 13 


T jV^-fV^ ^ K 


120 


-1-Ethylpropyl 


CH 3 CH 2 CH(Br)CH 2 CH 3 


121 


-EtOEt 


EtOEtCl 


122 


-EtOEtOMe 


MeOEtOEtOMs 



mmm 2 1 

/■iy |vf^;l/xf-;l/x-f;U 



0.5 
0. 1 
0.2 
0. 05 

1.0 
0. 1 
MM. 
3.0 
70.0 
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Mmm 2 2 


0 9 




1 0 




V/, o 




fl 1 

U. I 




0 1 

v. 1 




n i 




0. 2 




0.2 




0. 1 




1.0 




70.0 







^m^j 2 3 

i£ymr* t s*- s f-\'i' (12) #y a-*Wn t°w>- (6) 
l-^^h— 

l, 3— 



0. 5jf*% 
0.1 
0.2 
0. 05 

1.0 
0. 1 

mm 

3.0 
70.0 
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50 



HJfc#!l 2 1 


0. 2. 




1. 0 




0. 5 




0. 1 




0. 1 




0. 1 


* y ?vnft 


0.2 




0. 2 


^y ^y^H 


0. 1 


dl-fc°n y K^Aotf^lW b y 


1.0 




70.0 







<mk%m> 
m&M 5 o/m^M 

(Bffi) 

i/y -fey ^ 

1,3-y^^v^y a— /v 

HJfe0)J22 

#y ^i^^y 3— /H500 



2.0 
10.0 
10.0 . 
4.0 
0. 1 
5.0 
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(B*l) 

^-^^^-ry-fe^ 10.0 

^ ^ v y v 5. o 

2.0 

•fu \£A,s*?-<y 2.0 
(Cffi) 

X/Vtf* y \f =^/V7$ V*r— l%zKi§?£ 30. 0 

^ 8- 35 

fcmk*vvj» °- 12 



SH^J6 ^ y — A 
(AfB) 

N, N- h vf^JVT ^ l/**ciS K 2. 5 

th7f7!)/W3-/V 5.5 

^yt!//^;7r71/-b 3.0 

U ^-^r^^^-V^V (20^/V) 2-^-^^-/1^ Kfv'^-r/l' 3.0 

mm °- 1 
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(Bf@) 

$mm 2 1 

7f? V rc^ U 1/ 7 \s 3 — /W000 

<«K#ife> 

#fc 0 



95%^?/— A- 50.0 

Hl2ife#!l2 3 0.5 

-fei^y zndr* 0.1 

7!>y/«^hy^A 0.1 

8flJt^^»*f^** f /K (40^W) #JP«J 0.5 

fLgfc jS* 

h y & a 

#3jsf SIS 

jg^ 50. o 

<wmj>m> 



1.0 
8.0 
20.0 
5.0 
0. 005 
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(1) 3 3^;^f;^r>yytM)r>j, 2.0 

(2) &}) it^S^V-ysV (8^/^) tW/l'T/Ua-A'X-f/l' 2.0 
0) 9 •> y VS&i^ * y —ywT 5 K 4. 0 

(4) wyj/y a~/HgM^^T^ l.o 

(5) ^yiryv 0.2 

(6) ^H/V 0.1 

(7) H»J21 0.1 

(8) ^ ute-^by *a o.i 

(9) #£f 5i* 

do) ^ 

<MR#ifc> 



do) ^o'ctcMu ^nt- (i) ~ 0) ©j*#«rH&*anu «^t-r» 



m&m 9 y 

(1) 777y/VMl>W^-!>A^n!J K 1.5 

(2) i?*<f-A"$V v-ndrlh^ (20cs) 3.0 

(3) J^y ^-dr^^c^U^ (10^/W) s^WA'TVl'S — "T/^ 1.0 

(4) ^ y ir y ^ 5. 0 

(5) ^Jg^j22 0.5 

(6) 4-tert-^/W-4'-7« f^i/^^^^^ ^* 

(7) ^*§l!S£lfc3J ®* 

(8) Jfit&lzk ^ 



(8) \£ (1) , (3) RXf (4) SriDx.. 70 < Ci^P?g.b-C7K : ( : B^ bfc 0 -tOflfa©^ 
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(1) ffl^ s 77^ 27.0 

(2) XTTV^m 50 

(3) -fe^y— JU 5.0 

(4) y/vtf^^y^-^— h 2.0 

(5) ^Dt^r^f l/Vy/W^/tl/x-h 3.0 

(6) afe&fe#j22 0.1 

(7) 1,3-^U^i/y =»— ^ 5 -° 

(8) mum ^* 

(9) ^ 

iRfl^Jfetf* 50 -° 

(5) ~ (6) (1) ~ (4) KigtfU SO^^P^bT^J-^ 

*§ft?btf:^> 30 < C^^bfCo r.n^r, 30°C^U^^ (7) ~ (9) (DM&m^mU 
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1 . TIE— ^(I)t*^$ti57x^7t b~ h V frffi^ftJUttnm^fofcf? 



(— r 1 , R 2 « j ett ; en7K^^-> c,. 10 7^i, c 2 _ 10 t^ 

R 3 ti c ! _ 5 7^=¥;Htfc So 

R 4 , R 5 , R'tt^n^i^XttC .^T^a^i'SllSt. ) 

^ (i-D -e^^ns^i -r zrn^mo 



(— JR^d-Df, R\ R^itulB-^CDO^^ii^T'fcSo ) 
4. TIE— jKS(I)t^$n57x^7t h U/HHW*Xf*-t«)**«lteflF 




(0 
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(») 



<fcv\ 

r 4 , r 5 , ^ttfi^tifcmEittftc 1 _ 4 r^3*^as«:*i-. ) 



Mft5£<I-2)* % R 7 , R 8 f^tb^n7Kmil : f-> C 1 . 5 7^/WSXIiC 2 _ 6 r^ 
R 7 , R^fpJia^-^^il^^^^STfc^^. {t^teC^TVl^A-g 
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